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1 1 

STil±l3^ ? tit, HS«!2iWI*W L 

litrfBWflit^ S i ©flMMfe**** fro^Li, Na, K, Rb, Cs, Ca, S 
r B a?>l*U «3S^$tL*^* < i: ll^*ttt4 t £ * K> 
tnBfi««MK«*t*S i, Li, Na, K, Rb, Cs, Ca. Sr Ba 

m^mum^mm<on&L^mmz^tfi^Li, Na, k, Rb, cs, ca, sr 

31 1 $ fctt 2 wv*1* *LJ&» 1 ^lcia%co^lt^^pB#S# : o 

1|}St2«^*< Ru, Ti, Rh, Pt, Pd, Ti OF* 

fc^fc < fc 4--«<07C#*±J»fl**:-t-* - ^ -fSW** l^L3 »v>t^ 1 

*iaT«l^4<U-l^ Ru, Ti, Rh, Pt, Pd, Ti»rti5«i*|i 

IWlBttJMRtttt. Si, Cr, TiOrt*9«**t«^<ktl*25*2* ft * 

«T8BTift» + W«rfB«:#«*»±^ S i «fe*t*> i, Na, K Rb, Cs 

Ca, Sr, B aOI*U !> < *> ll^tmt^^WCT 

[lit 7 ] o „ ^^g.. 

*BT*»K***.*S i, Li, Na, K, Rb, Cs, Ca, Sr BajWiO 

IWSTMOllllttMl^iMLi, Na, K, Rb, Cs, Ca Sr ,Ba© 
[IS^^ 9 ] 

mrmm±K, mum*******, s i owmixo'l i , Na k Rb, cs 

Ca, Sr, BaOflJ:0*«$W4:<Hia^Jf*tt>*ffttt«il"C«tt 

lffiiBM«AIBsW + OiaiMKi*^ Si<0»m> ^oLi, Na, K, Rb, 
Cs, Ca, Sr, B a'ort i D < i: * 1 l«X**itt 4 i i tff 

tBSE^ 2004-3099904 
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|J»£ll[«*Ce»iC'fr4*t*S i, Li, Na, K, Rb, Cs, Ca, Sr. BaJ 

[If** 12] ~ ~ 

tWa*^B»Ol««EJMi*^*^*L i. Na K, Rb, Cs Ca Sr 

[ § jf^)<lJ|f 13] 

^9^v»Ll 2 ov»1**l* 1 *fcfB*fc<&Si£«&IB»&#<0*Bt#&o 
t»BT*i^4< Ru, Ti, Rh, Pt, Pd, Titf> 1*3 J: 

[pH^R^H 15] v 1ft -5< Jo 

fET*l©^»<fc<>-^ Ru, Ti, Rh, Pt, Pd, T i Oft XV 
MESMIttli. Si, Cr, T iOrtt5»?8M^< fc* 1««>5B«25£* 



iESiot«Ett#««K#**t*S i , C r, T i *< " * 

1 5 nismosm^isM^^si^^feo 

jl^-rj^^ 17] 

«rlBT«l»*««flBii#«*tt. S ^oLi, Na, K Rb, Cs 

Ca, Sr, B a<Dtt£ *)M$iZtL&&*< k 4 1 £ ^ &#W£T 

W** 1 5 W L 1 6 OV>i*ttj6» 1 *fcaa*fcoM»5&lB»&#«>*Bi;frfe° 
[ft** 18] 

«TIBTiMlOtnBtt*«*K*S*t4L i , Na, K, Rb, C s , C a , S r, B a O 

M*o^ft<^#J^\ i^;v%J*Lt3 o^;v%JrF^&££i*#&ii"&Blf**i 5 

[111**1 9] 

W** 1 £ v> L- 8 OV>i"tL*» 1 ^z.^WL<OW^M%^MM.W £ . 

^ — 2 0 ] 
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[0 0 0 1] 
[0 0 0 2] 

3 ^ea-**+'frfcflJB 3 *tTV» W££fr«^lB'liJ£fi (HDD) ii 
fi^*fcJ&JBtf>ffifcl£*j\ HU^er^r^*. ^-tV trr--> a > 



[0 0 0 3] 
[0 0 0 4] 

*aM»*UB*#S;«:, ift*ftP^Ol»HtSB»ey moRM©l»^4< : 
^ffifiW^fEMiftKi-^-RSW* 4 ^^*^^*- SfcK* St* fc TiWi © IB 

£ ^ 

i$*t«'(tt4W-ti:fflV^ii-CV^ 0 5lft> ffi<lv»6ilTV»4CoCr** 
-HiJifcfllfcfcafc, Ta*B*«inU *SVMia^* WC«kLT«[*^»'ltC r «: 
l^$*5iki:J:oT, «tt*fc^-«:tK*BI'fk$*-CV>4 0 L^LSttm^.iB^#^«, 

ffilPXM. 1] ^2 0 0 2 -8 3 4 1 1 
[# 2 ] #M¥ 09-204651 

fctifE^ 2004-3099904 



#11 2003-347192 . ^ : V 

10 0 0 7] 

Wctf>. ^ffiLittft^S i Ox co-giUi. m^al^tM^mmm^M^ L, -^<£> 

-ttt y X Jt ( S N R ) *»ft-ffc-f Stv^ MfflA 1 * o o 
10 0 0 8] 

■BI IS ft SM^f B»f£& ffiti*!^ ^ISfiSt * att-t Z>zt*U&)tir& 0 
[0 0 0 9] 

(1) 

flTfBlfcJMBifcliN Siom«7£#<^ d»o, Li, Na, K, Rb, Cs, Ca, S 
r , B a CO 1*1 J: < i ltO*****t* 

tWriBSiaSB&tlBflUi K^i *L* S i , Li, Na, K, Rb, Cs, Ca, Sr, Ba 

( 2 ) m^BW.M^Mmm^U&^Mc,K^t ti& L i , Na, K, Rb, Cs, C 

a, Sr, B a O*R*0>£tt 0#J^\ ^JV%Sl±3 OtWaWS^t^f 

( 3 ) ffiSBSBtefeAfl^tt. C o ZH&frt L, P t -&XPC r Z^m? & - t 

(4) BtflBT%«Oi>ft< £*>— m**, Ru, Ti, Rh, Pt, Pd, T i <7>l*Ji >9 

as^aa^ft < t "b-ao5c**±ja«-fc t^. - 1 ft^u 3 ov>-r 

(5) ftETiiO^ft < k — Jf**> Ru, Ti, Rh, Pt, Pd, T i C9F*J «£ 0 

KrtB3K#«*tt. Si, C r , T i <75i*J «£ <9 aMRS*L£^fc < fc 1 fcOTcSSOBMMfe 
^-g-tf £ t £ 1 1 - & lMBS 1 ft v> L 4 cov^Tft^ 1 SKSBtt<0fiiMSCiMM!Mfco 

(6) miST^e^cofrlBfi^llitli. S i ©K«^^*> *oL i , Na, K, R 

b, Cs, Ca, Sr, B a CDI*J <fc *) ii^S *U>4?fc < *> 1 ffi<£>7GSt£^fi-f & £ k * 

(7) mmT1&mK^ttlZ> S i , Li, Na, K, Rb, Cs, Ca, Sr, BaO 

(8) HtfiaTAfe^^MBIi^i^^^-ttL^ L i , Na, K, Rb, Cs, Ca, Sr 

b a co^ssco^n-coil^-^ i *^%JiUi3 o^ejv%£rFt?&&£k£#ltfcki-&ltr 

(9) *K»:Tillil*^tSiet> 

RTttJBJtfc, S i OtftiX^L i , Na, K, Rb, Cs, 

Ca, Sr, B aOfli SS^Sfr&^ft < k 4> l«05B***tr#«-k ***L-C«tt 

(10) mflBM^&iB&Jl 4" *>ttJMW*«^ S i ©BMMfe*^** *»oL i, Na, 
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K, Rb, Cs, Ca, Sr, B aOfli >>a«$^^4 < i: * ll©7C**^tt4 

(11) inrlBSi6«StfB«JBfc<g'i M S i , Li, Na, K, Rb, Cs, Ca, S 
r, BaWtlli^fWlJ^t, 1 ^;v%&± 2 0 * JV%J^Tt 1"* £ 
IMS 9ifclil0 »c|B«©SlH»5MB»«l#o»it*ffio 

(12) KrgBSi[fia$CIB«JSOHr?Blfc5MHi*H'&* tt* Li, Na, K, Rb, Cs, 
Ca, Sr, B a ^jCS^ftOtJ^T^ 1 ^;i/%J£JLt 3 0 **%JaTTfc* CI t 

& fc i" & fr^i 9 a» 1 1 tcsa*osis?»$tlB»«t#^iiijt^fto 

(13) flrSaSBrtfeftSatf-*** Coti^kU PtRVCrmtatk^ 
it41HlS9'S:v»Ll 2 ©v>i* 1 #fcEttwM»»K»&#<*>*Ht^fto 

(14) «T?BT«lJiO^*< Ru, Ti, Rh, Pt, Pd, TiOfti 

(15) ffiffiTttJS*>^fc< k fc— Ru, Ti, Rh, Pt, Pd, T i ©F«3£ 

tfriB*fcJW*l±, Si, Cr, T i©rtJ:»)*R3*t*^&< fc* l«*>x#*>HMfci 
£ fc "t & flTCS 9 &v*L 1 4(7)V^-ftt^l^^CIB*<7)Stt^^l^^^# : ^ , ^ 

(16) «ET*JlO«rett#**K'Sr4tL*S i f Cr, TiOfli»)Wl«^ 

(17) MKTi&»*©lrK*fcJMg#W\ S i ©W*^*, ^oLi, Na, K, 
Rb, Cs, Ca, Sr, B a Oft * *9 S *L & 4? £ < t i> lttOx**^^* - ^ 

(18) 1&ET%JI^1&SB*fcJW*fc'£"t*>-* L i , Na, K, Rb, Cs, Ca, S 
r, B a wMf ©^f|-^i^> 1 ^^%£Lt3 0 ^^%J^T"eab^> £ 

flfjg 1 5 #*<b 1 7 »zfB«OSEflBi5RiSB®*'fr^*3fi*feo 

SB«W&^ ? F t £ & - i: £ #m •* S fiB£CIB»lf „ 
(2 0) IfrffilfiiilS^y KttU JMMHEflk^? K-C**tiP®l 9 KIBtt«>**Ci3»!l 

[0 0 10] 

*HWI±. Ill:, »*3K-hC»jftSttfcT*»fc, KTtt»-tW&fc**»^ 

Li, Na, K, Rb, Cs, Ca, Sr, B a OI*3 J: *) *L&^& < t i> 1 a^7C 

S i WBWfc'IfeXa'L i , Na, K, Rb, Cs, Ca, Sr, BaOftiDII?* 

[0 0 1 1] 

iYM*^^ *oL i, Na, K, Rb, Cs, Ca, Sr, B a OR £ 

ffiSE# 2004-3099904 
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'J?% < t & l®<7>7nlt£'^r1'&£ ttfX^&o 
[0 0 12] 

1 0 0 1 3 1 _ ~ r> 

S i 0^k»^0*lIP#«- ^ LTjtft L<fflV^tL*7C#t LTIiL i , Na, K, R 

b, Cs, Ca, Sr, StfB a <b *L& 0 ^fr^TcSi^ y'J*#7^CliDt 

-e©/!r7^Wg*fT?^^-t^t^, £*)&tL<te, Li, Na, K, 
CaT»&&o Z*ib(D7tmte, S i Ox ©#?*|E*M*<FF3**»*##fc*v*o 
[0 0 14] 

mmm&m*t~&v z^utt^yaM^te^ #i t< « 1 av*L2 o*)v%x& 

[0 0 15] ^ ^ 

^M^4»<7X Li, Na, K, Rb, Cs, Ca, Sr, B a ©«K*«>W#0>'&' 
WtiffS L< t± 1 &V>L3 0^^%-C*5o l*>l/%*WCIiR/W«ptt|5**t*SNR 
©S*fcffl±&#^*tfcvH«ffl3**'!K 3 0*fr%*mk-Z> t ZiKb<D7LmtfS i 0 2 

[00 1 6 ] _ 

J&CTT a ^C u, B fcv»o^*iJn5c3R*linx.4 £ fc**T?S &o 

m^^m.^-Umt LT, J: DSf * L < 14. CoCrPt, CoCrPtB, CoCr 
PtTa, CoCrPtNd, C o C r P t C uf O^^lf ^ti^>o _ 

[0017] 
[0 0 18] 

iS«Alii»l©T»l fc tTtt^ Witlf R u , Rh, Pt, Pd, Ti, I r £rfflv* 
*ifc**-CS4o £*L<bOxlS^ -tISC o C r P t4r&£<Olfc¥'&&&f&< x SEm 

±jbt%sh:, &mi,zfczx2&.jiv>m<ommKi-z>ztii s x&2>o mz-is&mmfrh 

„ NiTa/Ru, NiTa/Rh, NiTa/Pt, NiTa/Pd, NiTa/Ir 
, NiTa/Ti, NiNb/Ru, NiNb/Rh, NiNb/Pt, NiNb/Pd 
NiNb/Ir, NiNb/Ti, NiTa/Pt/Ru, NiTa/Pt/Rh, N 
'iTa/Pd/Ru, NiTa/Pd/Rh, NiNb/Pt/Ru, NiNb/Pt/ 

ffilEJRF 2004-3099904 
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Rh, NiNb/Pd/Ru, NiNb/Pd/Rh, SW8tJB***»f <b o 
[0019] 

/W#13:£S f>i:ia]±?*-?>-fc^i?.o ^tni-^SS^i: LTtiS i , Cr, T i <D 
Wiimiiimt U< > Si«fi:Li, Na, K, Rb, Cs, Ca, Sr, BaOd 

[0 0 2 0] 

T-tiR/W#14K£tf£ SNRO^^^t6]±^J^mtL^v^[6]^*<9, 2 0t^%^ 
tM^IS^OM14«TLR/W#14Hi3tt^ SNR75 ? ©T-r^^[S]75 s ^ 

[0 0 2 1 ] M ^ 

mwm.^mtm^<OL i , Na, K, Rb, Cs, Ca, Sr, Ba^Sfl:^«iJ^^ 

-£iH±£f£ L< (i 1 ^v>l3 o*;v%T^)^o i^/u%*i»tl±R/Wi£tefc*5*ta SN 
RO^^lfili^jm^mtL^v^lfi]^^, 3 0^;V%t^x.^>fc^ttibc7)7n#^S i O 

[0 0 2 2] _ Mra 

[0 0 2 3 ] 

iOiHttttiat,i^iCoZrNb, FeSiAl, FeTaC, CoT 
aC, NiFe, Fe, FeCoB, FeCoN, F e T a Nrt***f fc*ta 0 
[0 0 2 4] 

ittifli. AM7^#41^HLtlt CoCrPt, CoCrPtB, CoC 
r P t T a> CoCrPtTaNd, CoSm, CoPt, CoPtO. CoPtCrO 
, CoPt-SiOz, CoCrPt-Si0 2 , CoCrPtO-Si0 2 hfi 

[0 0 2 5] 

2m&a&&± tt, is*?? 

[0 0 2 6] 

^yK^^^*-*"/ (DLC) , SiNx, SiOx, CNx tfM hMo 
[0 0 2 7] 

m«E#2 0 04-3099904 
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10 0 2 8] _ 

#&SNR#14&;fL. *Mffi«^SB&iiliC«5KlB»i»fl c iRW f i^*ffl v ^^BB^ 

[0 0 2 9] 
[0 0 3 0] 

[0 0 3 1] 

H tr*fclMgi* * *T U tOJ&M«li, S *oLi, Na, K, R 

b, Cs, Ca, Sr, B a <Dft X «9 31^$ *L*4>fc < t i> 1 @OTG^«r^i"*o 
[0 0 3 2] _^ . 

[0 0 3 3] _ rr n 

S i ©flMbW^O^illWJR-fc tTi^i L</Bv>e>*L&7G#fc LTJiL i , Na, K, R 

b, Cs, Ca, Sr, jfctfB a *LS 0 £ ftfe ?>7GSt(i. ->y * ify^K^M^ 

tt, Li, Na, K, CafW. £ *L<b *>tg*H\ S i O, ©**7^fiStfiT? 
* ZWmm fc* v> * , M»*CfB»J»# K * * R / W4*tt Sr*L<l^±i-*-fc** 

[0 0 3 4] 
[0 0 3 5] 

1 5 *fci3tt*tt£'BMB» ,: l s <^ Li, Na, K, Rb, Cs, Ca, Sr 
B a <^SC*<Z>t!l^'£fHi£r t L<ttlft^L3 0*)V%X*$>%> 0 1 * ;v % "C l± 
R/WWttfc*»t« SNROffi^^|Sl±^***^55:v>MF&j* s *«9. 3 0 •=& ;V% £®x. & 

[0 0 3 6] 

ggMiJi 1 S^C^lt^lttfeaWttS^ LTM\ 0flx.tfC o U Pt 

XtTC r ^It^Wi L<. «£ 9 $f £ L < li> CoCrPt, CoCrPtB, 
CoCrPtTa, CoCrPtNd, C o C r P t Cu««? W« £*L<bO<fr£ 

{iiSE# 2004-3099904 
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^tUf- h Z. k § * o 
[0 0 3 7] 

10 0 3 8] ^ J ^ 

^7-a7iilHoTill3, 1 4 k Ltli, flflxJf R u, Rh, Pt, Pd, T 



±|BT*feil 13, HO. 



_ _ _ Ji, «itlfifi«*?>, NiTa/Ru, NiTa/Rh 

N TTa/Pt', NiTa/Pd, NiTa/Ti, NiNb/Ru, NiNb/Rh 
NiNb/Pt, NiNb/Pd, NiNb/Ir, N i Nb/T i ^OfftJH k £ tt"C 



[0 0 3 9] 

iETiWl 3, 14C, m«£»)U fy-z-y Sit ki-4£kTN Sita^sB 
^^R/W#144:$e>tw|6]±$^*^k7{i*'eia 0 $s3JlTf£M:®k LTteS i, C 
r ViOtWSiL<> S i ©HMfcW L i , Na, K, Rb, Cs, Ca, Sr 

BaOH^fe am * *»•* ^ * < t * -® <^5g^ * ^ L fct*&SMM& £ *> % v> S k , 

R / W#1& * £ "b K |nj-t £ & £ k § £ o 
[0 0 4 0] 

T»»13, 1 4^0±fSm^^UDJ:t±> »4 t < tt 1 ^v^L2 0^;V%T-&& 0 
l ^e;i/%*#|-e{iR/ / W#1±^j3it^ SNROlf^M^W^^W* > 2 

o ^ ;v% £@x. & k mi&ftiMMi 1 5 <Dmfommr l r /w#ttfc* ft s s n r 

[0 0 4 1] ^ 

T&JS13, 1 4 tiJttStt^^tW^WL i , Na, K, Rb, Cs, Ca, Sr, 
B a<D®ft*<Dtt&<0&t\rl*&* L<lil*v>L3 0^;v%-?&&o 1^^%^1-CiiR 
/W*H4fci5tt* SNRO^^lnji^m^mtL^v^lp]^^. 3 0^;v%^iSx.4t 
£*i'b«>7C** t S i 0 2 k@»L M«*UB»i 1 5*>BBfittfcJ5#W*£.tti _ 

[0 0 4 2] 

tt&ttAI 1 2 14, ftjSa&sfcfc^kStU TifeJf 1 3 k**El 1 kOWfctffctt 

m&ZtL&o ioi]iriI#cfiv>T, i 2 (4, ilil^iSii 1 5 *8Mfc 

t4fc*^ A f K«*.tifJM8S^y K**fcS>IB«8**, 7K¥*iSJ^®t-c. i&$<;^ 

Z°(D£ 0 fci&i&ttJi 1 2 <£>*t®k Lt, flix-WTC o Z r Nb, FeSiAl, FeTa 
C, CoTaC, NiFe, Fe, FeCoB, FeCoN, F e T a N ifbti&o 
'[0 0 4 3] 

4 ifci&'&JS 1 2 k^Kl 1 k*>Wfc. 0 

- - . * _ » M l . Mm * i 1 I - Tilt. DAr /T\ TV j Imm ~r° - 



£^j£LK< <tSit itIJo 7*f*#»W*rk LTli, CoCrPt> CoC 
r P t B, CoCrPtTa, CoCrPtTaNd, CoSm, CoPt, CoPtO 
% CoPtCrCK CoP t-S i O2 , CoCrPt-Si0 2 , CoCrPtO-S 
i O 2 tf&lfbtl&o 

tHSE# 2004-3099904 
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[0 0 4 4] 

#«te*#tl 1 t Lt, iTJA&SL, A 1 ^ S L S i # 

M&K, Rlf^^fi' ^^tfltSi t^-e§*o £ fcfc, -^tLt> 

& o 

10 0 4 5] 

^Em^fSfiJ! 1 5±K»4, «M 1 * WW* bit. %W* 1 6 t LTtf, «x.»*C, 
^7*> V?* (DLC) , S i Nx , S i Ox , CN X 7& s &&:f <b o 

[0 0 4 6] 

[0 0 4 7] 

*£*63&«8 & *t * SitWi^iBft^ 1 014, ±feo49ftfllj£k Llztzft, m&M* 
tt^ H H H S^^*4#^M^ L«6. ft S N RJfiFtt*^" U ffi«JKR&***rS&ftMH8 
[0 0 4 8] 

mm < x § , - 3&*^r» t ft * <» 

-fkW * ^in-r a ssffi jPW ^ £ *lt 43 >9 , tiv-zv ±m&mmtt® tti>s i o $ ft- 

jim^^MJt, **v»tt, attKct>ost'fkflfe©jajfi* , ^5fe$*tf v*ftv>fe*, tu§B# 

f4T?# ftv^ G 
[0 0 4 9] 

3fi: $*Lfc&T?<fc*K -tfHa^OffiS-f *flHS**»-»*n— ^^fcttL-C-g-^lfc^fc 
[0 0 5 0] 

*3li63£SB * it a T*W1 1 3, 13A, 1 4 14, feofcofcSti/C 
3*j&**«3*U #)xJ4^£Wb, N i T a/P t/R u, NiTa/Pt/Rh, N 
iTa/Pd/Ru, NiTa/Pd/Rh, NiNb/Pt/Ru, NiNb/Pt/ 
Rh, NiNb/Pd/Ru, N i N b / P d /R h^<£>3*Jf fc - 1 T?£ <2>o 

f Ti&Jl 1 4 (4£i£&4C3BftJ8 1 5 KiSBNS-raJi-efc < T :bftv> 0 
[0 0 5 1 ] 

*nifc^s k is »t & ifiii^i bh«# 2 o-cf4, ^lmnfemtrnwom^zmir 

[0 0 5 2] 
[0 0 5 3] 

tlimE#2 00 4 -3099904 
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i 1* , 2 . 5 << y 



BHMB»J»#6 2 KiWUra^-f-WSBftXW^*^ ^m^f K6 4, 8^?K6 
4 iftffifcfeWi.Vtz-V-Xfy's a >^*II^I^ A '^ K6 4 *«l^E»Jllt < *6 2 
TlWfcatt^^i"*^^ K7?fai-^ 6 5, KT 9^3-3-— 9 6 5 £®ii£S& 
*IIIIEtt 6 6, ®$£$*6 6 ^LtA7 KT^fai-^ 6 SSrSHeX^Mft 

*JtJt»»oattB«B»W^i6«eJ:*«.»^ -tfW>**fc* ate*********** 

[0 0 5 4] 

< 1 > 

7Pa©Ar*l»f-e, MttiiLt, Cos 4 Zre Nbi o h L 

, Cos 4 Zre Nbi o«Ittlt2 0 0 nm, % 2 OTifeJi LT , Ta?-^f 

T, R u 9-*fv y fc'ffiffl U R uJl£ 1 5 nm^fJf L£o 

[0 0 5 5] 0 . . 

ffiteiBr&tt^Sm t Ut, Co-10at%Cr-14at%Pt> S1O2, 
L i 2 OfcfS^Lfcn Y9-r-y Krfflv*, $t$vlB§tJf £1 5 nmMLKo «r 

0. 6 7 P a O A r fiftf "C, ftM LT C t 7 nm»i Lfc. 
iSICrV^ftl^'J^-^^tn^'Jx-fJV (PFPE) H»*d*l. 3nm ( 

l 3 A) ©*3fc*#U b^ftXl*lil 0 0 

OWt Lfco $^fB§IJiO«ti, C oC r P t^tUfflS i 0 2 + L i 2 O fcO* 
;Hfc«r (1-x) : x, WLVcM^<OS i O2 tL i O2 t<D*)V&* (l-y) : y^L 
x, y £ -5" tt-TtL 0 *» h 0 . 3. 0^"b0. 4?)Si«?^fco 

[0 0 5 63 « - « e 

§ fcfc, L i 2 0<7)ttt> >) C#*Na 2O, K2O, R b 2 O, C s 2 O, C a O, b 
rO B aO*«ffl + *JaWi, ra*KL-C«AO»«B»ilE#*#*:« 

y KfcLT. K»h?y*«0. 3 ^m©#«t^? Hfc, 9^0. 2 M m<D 

10 0 5 7] ^-r-.*-*^ 

«8jfe*#*i. 2 0 mm fc-fc^ffcttTN f^^^4 2 0 0 rp mTIIUeS* 

^SNRtLT^IUli&^SL^m^m^^^-^^^^^ (SNRm) (1IL, 
S ««l|B»*K 1 1 9 k f c i OtiWtK Nmli716kf c iWrms (root m 
e a n square)^) lB»5MM6«>»«fc LT, «*»»O^MMi 

d PW5 0 SriNiffi Lfco _ „_,, 

TIB* 1 ^ x = 0 . 08, y = 0 . 05 t^*iO*m**Hjn VfcWt&O S N R m^R 

Zfd PW5 Olfi^^t" o 
[0 0 5 8] 
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l&Z. 4in 4-i- ik^l 


o IN K III \ U JO/ 


d P W 5 0 (nm) 


S 1 Q 2 


lO.U 


104 


S l O 2 + L l 2 Q 


on 1 

ZU.l 




S i O 2 +N a 2 O 


on n 


76 


S i Q 2 +K 2 Q 


on o 

ZU.Z 


72 




19,5 


84 


S i O 2+C s 2 O 


"193 


80 


S i 02+C aO 


19.9 


77 


S i O 2 + S r O 


19.7 


78 


S i Q2+B aO 


19.4 


79 



[0 0 5 91 . 

±R3*1 Jw^-T i d &~> SNRmWdPWSOfli, Si0 2 
b&WLirZ Li2 0, N a 2 0, K2O, Rb2 0, C s 2 0, CaO, SrO, B 
aO©V»fnMSi02 fcfcfeH«tnLfe»#<0*^ SNRm^ioWKt^ 

10 0 6 0] 

H4i:, ttt^^S i0 2 +Li2 0 (y=0. 05) ©»^C^v>t, tfSBO 

SNRm7& 2 |S]±LT. jfJLv^tWofc. Li 2 O^D^Naz 0, K 
2 0, Rb 2 0, Cs 2 0, CaO, SrO, B a OML^^^t^M 

[0 0 6 1] 

tit, EH 5 fc> »*xt5 s 0. 0 8 (D^Cov^, S1O2 fcLi20«itytSN 
Rmfi«M«^to y*>*0. 01*5)0. 3 0^ S N Rmtf*|6j_t U, «3F * Lv>d 
tWfrfrvlto L i 2 OOftfcl) K4HrN a 2 0, K2 0, R b 2 0, C s 2 0, CaO 

SrO, B a 0 ^m^\^tz^\^^X%n^<om.\P\* t ^hiXtz a 

[0 0 6 2] j _ . _ 

SiO 2 +Li 2 O«Ix=0. 0 8, y = 0. 0 5©^^T, M 
mJE4 0 0 kV^^ilMm^^ (TEM) *JBv*TBB«*ffi5frOliRffl#3t**l*Lrt: 

S i th i a^&LTV** i fc^5|M^tt/io 

[0 0 6 3] J 

«*f^S i O2 +L i 2 OO^OV'-C, *2©TiM*Ta, N 1 - 4 
0 a t %T a> *Sv>liNi-3 0at%Nb KlBitfcx., i2©TIl«:Ru, R h 
Pt, Pd, I r**v»ttT i K#*M£1&x.3£ R*KL"C, T§fi^2 Ktf 

^j D f x =0. 0 8, y = 0 . 0 5 cD^£-KOV*-C?5 S NRm-fi&TlB^ ^7^1" o 
[0 0 6 4] 
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g 2 (DTifeU 1 




SNRm (dB) 


T a 


R u 1 


20.1 


T a | 


Rh 


19.8 


T a 


pi 


"19^6 


T a 


P d 


19.8 


1 T a 


I r 


19.5 1 


T a 


"t1 




In i T a 


Ru 


20.4 


NiTa 


Rh 


20.2 


NiTa 


j P t 1 


| 19.9 


NiTa 


P d 


19.9 


NiTa 


I r 


19.4 


NiTa 


T i 


19.4 


NiNb 


Ru 


203 


NiNb 


Rh 


20.0 


NiNb 


P t 


20.0 


NiNb 


P d 


19.6 


NiNb 


I r 


19.3 


NiNb 


T i 


1 19.4 



*l IffiLv^iWofco H*OfiIfiII^ L i 2 Otftftfc*) 2 O, K2O 

RbaO. Cs 2 0, CaO, SrO, BaO«lUi^^^6ti/:. 



10 0 6 6] _ 

x = 0. 08, y = 0. 0 SOft^Cov^OSNRmttSTB: 



3 t'^1"o 



[0 0 6 7] 



2004-3099904 



#M 2 0 0 3 -3 4 7 1 9 2 s<—i? 12/ 



1*31 




[0 0 6 8] 

±|B* 3 * h W b J: n K> v^-ftLOTAb® £ ffi v> £±§^ & S N R m«rt*# <b 
*l, fiU»ifcWofco HflMHSfati:, Li 2 0^*) WNaz O, K 2 0 
Rb 2 O, Cs 2 0, CaO, SrO, B a 0 *8&ta LfcW'&fcfc^-C fc&fc*«-fco 



[0 0 6 9] 

* U >^Si«S^f-W^-W^ 2 X 1 0~ 5 P a lZ$t%Ltz&. 0. 6 
7 p a OA r#ffl$l*-C\ «c»teJifc Lt, Cos 4 Z r6 Nbi 0 £iM U 

, Cos4 ZreNbi 0 «t?8ttfli* 2 0 0 nnu ^ 2 OTflfeU t LT, T *9—>fv b 
VttJBU TalHnmKU. «3PaOAr«tt, *l©T%»kb 
RutS i O2 *a-ft-Lfc3>*Vy hfcttflJU Ru-SiOz Jf £ 1 

tB®E# 2004-3099904 
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^-y: 13/ 



5 n mfiJii L7to 

[0 0 7 01 _ . _ 

«ttttfttt^#»tbT, Co-10at%Cr-l4at%P t,SiOi > 

L i 2 OfctR^-Lfca > V 4rfflv», ?8*CBB§Wg£ 1 5 nm*KLrc 0 £ 

Of, o. 6 7PaOArm+^ ««W t bTC*7 nm«lU. #JMfc, «K 
,|||:f^ *) PFPEfflftafl* 1. 3 nm ( 1 3 A) ©ffSfciWFU 

E««SE#*»feo h ^*>«tfJt:& tt 1 0 0 0WtLf;o g§ 1 tf>TttiJf ^Si. 

jftWt\ RutS i 0 2 <0*^Jfc* (1-a) : afcU, a*0**0. 3 ©WC*flS 

J £ JL ? <*> L i 2 0 «J K#*N a 2 0, K2O, Rb 2 0, Cs 2 0 

CaO, SrO, BaO^flU Tiil^S i0 2 OftfcOC^Cri Oi , T 
'i02 TiOtffiiit^Wrt, n»^LTtt^wM*«BB»l»ff*#fco 
MU:MC-3V^, $»J1 ^i«»R/W!|tttML^o x = 0. 0 8 
y = 0. 0 5, a = 0. 0 5«^v>t, S N Rmfc&tf d P W 5 0 «*TiB&4 

[0 0 7 2] 
[^41 



W> l <£>Ti&JS 


SNRm (dB) 


d P W 5 0 (nm) 


Ru 


20.1 


74 


Ru-S i 02 


20.7 


72 


Ru-C r 203 


20.6 


72 


Ru-T i O 2 


20.5 


73 


Ru -T i O 


20.8 


70 



T i 



[0 0 7 31 ^ 

l<Z>TifcJfa s R u %.fe<Dm& £ itWft 2> £ . Si0 2> Cr 2 0 3 , T1O2, 
0 i \^"ftlfr * mm L tzmte-Z *> > SNRm»omih o tz o 

[0 0 7 4] 

6 & 1 ©Tii^»iMW ? S i O2 OMCO^T, »fa S NRmf 
CfftLV>£k»ofc. Cr 2 0 3 , Ti0 2 , T i O **Hm Lfc*frfc*v»T <b H 

1 ° 0 7 1 CTil^^iJl^ft^S i O 2 ©i^(:ov>t, ^ 2 OTtflJB ^Ta, N 



i - 4 0 a t %T a. &£WiN i -3 0 a t %Nb K 
ftt>*)K. Rh, Pt, Pd, Ir, *ftv>ttT i *ffflt*i^Mtt> 



a = 0. 0 5<7)^^^^>V^T<OSNRm'(l : Sr^5lC7F-fo 
[0 0 7 6] 
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14/ 



W> 2 <D rmm 


4£f 1 m"FT+ibf^ T 
± VJ rwLIm 1 


O IN Iv 111 V H LJ / [ 


T a 


Ku-o 1 j 


90 7 1 


T a 1 


k n -o i \J a 1 




T a 1 


Jr I -o 1 w 1 


90 S ~| 


T a 


Q - o 1 \J Ci I 


9(1 ~~ 1 


T a 


1 1 - O 1 \J C* 


90 4 


T a 


1 1 - O 1 w c* j 


90 ^ — — 


N i J a 


T? n Q i O 9 


20 8 


N i T a 1 


X> V» " Q i O 9 

K n - o 1 VJ 


90 6 ~~ 1 

^V/.VJ j 


N l T a 


t> 4- Q i O 9 


90 6 1 


TV T i OT 1 a 

NiTa 


r>H Q i O 9 " 

| Jr CL -o 1 \J c\ 


90 7 


NiTa 


T ^ Q 4 0 9 


90 4 ~ ~ 


N i T a 


1 1 -o 1 uz 


90 9 


N l N b 


| Ru-S i 


on ft 
zu.o 


NiNb 


Rh-S i 0 2 


20.8 


NiNb 


Pt-SiQ2 


20.4 


NiNb 


P d-S i 02 


20.4 • 


NiNb 


I r-S i02 


20.1 


NiNb 


T i -S i 02 


1 20.2 



[0 0 7 7] 

mffi.<DMftli^ & 1 OT*b«^0«JP#«-i: L^C r 2 0 3 , Ti0 2 , TiOtttiL 
I" is v> T & H, h fctz o 

[0 0 7 8] _ ^ 

0 5 Wi^Cov^t© S N Rm'til ; Sr^6 £tf1~o 
[0 0 7 9] 
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1^6] 





g 2 <S>Tife)g~T 


ff§ 1 CDTifilJS 


SNRm (dB) 


T a 1 


P t 


Ru-S i Q2 


20.9 


i T a | 


Pd 


Ru-S i 02 " 


20.7 


T a I 


I r [ 


Ru-S i O 2 


20.4 


T a 1 


T i 


R u- S i O 2 


20.5 


T a 1 


P t 


Rh-S i 02 


20.7 


T a 1 


P d 


Rh-S i O 2 


20.7 


T a ~l 


I r 


Rh-S i Q2 


20.4 


pfa "| 

i x *~* i 


"t! 


Rh-S i 02 


20.3 


N i T a 


P t 


R u- S i O 2 


21.1 


N i T a 


~Pd 


Ru-S i O 2 


21.0 


IN" i T a 


I r 


Ru-S i 02 


20.5 


N i T a 


T i 


Ru-S i 02 1 


20.6 


N i T a 

1 ± V 1 X IX 


P t 


1 Rh-S i O 2 


, 20.4 


N i T a 


p d 


Rh-S i O 2 


20.8 


N i T a 


I r 


Rh-S i 02 


20.7 


N i T a 

1 ^1 X X «-W 


T i 


Rh-S i O 2 


20.4 


NiNb 


P t 


Ru-S i O 2 


21.1 


NiNb 

I x * x x ^ ' 


P d 


Ru-S i O 2 


21.0 


NiNb 


I r 


Ru-S i Q 2 


20.6 


NiNb 


T i 


Ru-S i O 2 


' 20.7 


NiNb 


tn 


Rh-S i O 2 


20.9 


NiNb 


P d 


Rh-S i O 2 


20.7 


NiNb 


I r 


Rh-S i O 2 


20.3 


NiNb 


TtI 


1 Rh-S i O 2 


20.4 



[0 0 8 0] 

mm<omnii> mi^Tmm^mmPrt ucr 2 o 3> Tio 2 , ti ost^l 

coL i 2 CKDttfr*) K> Na20, K 2 0, Rb 2 0, Cs 2 0, CaO, SrO, 
[0 0 8 1 ] 

< mM®) 3 > 

^ U >^tt(0^f t 2 X 1 0 - 5 P aJJJlTi:f ^it^t> 0. 6 

7 p a®ArfBm% tM&t£Jifc LT> C o s 4 Z r e N b 1 0 > Srttffl U 

C o s 4 Z r e Nb 1 0 * 2 0 0 nm. ^ 2 c^TSfeJl t LT> T a > 

WfliU Tail* 8 nm«L^o ^Wt3P aOArWft, ^ 1 <DT^M £ b 
T, Ru, SiOa, Li 2 O^I^L*^^^ h*-^ U Ru-S i 

0 2 - L i 2 OJf £ 1 5 nm^WS Ltz a 
[0 0 8 2] 

ffiMF 2004-3099904 
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L i 2 OZU&Ltz?># 
<D&, 0 . 6 7 P a (DA r 

RufctfttS i O 

th\2 0<D*frikZ ( l 

[0 0 8 3] 

SfefcU Planus <*>l 

, CaO, SrO, BaO 
K2O, Rb2 0, Cs2 

, y = 0. 0 5, a = 0. 
0'(t^Tl£^7 t"^1"o 
[0 0 8 4] 
1^7] 



tU, Co-10at%Cr-l4at%Pt, S i O2 , 
y y js $ — ]- fcfflv^ fi8$CfB#Jf £ 1 5 nm^EfcCfco 

PFPEiHttaflfcl. 3nm (13A) Wf«Ktt*U 4* 
h^At^lil 0 0 OWtLfCo ^l^T^feH^a 
2 +L i 2 O<0*>Wtfc (1 - a) : a, fffl^^S iOz 
-b) : btLT, a, btWHO^tO. 3, O^PjO 



i 2 O^^t^Naz O, K2O, Rb2 O, Cs2 O 

H 1 <£>T3fcJil L i 2 0^ftt><9 ^#^N a 2 O, 
O, CaO, SrO, BaO^fflt^Wt^ H# 

ifi^l 1 fcra»0^«-CR/W#tt«r»HiliU*:o x = 0. 0 8 
0 5 b = 0. 0 5©»^V>t, SNRmWdPW5 




S i 02+L i 20 



S i O 2+N a 2 O 



S i 02+K20 



S i O 2+R b 2 O 
S i 02+C s 2 O 
S i O 2 + C aO 
S i O 2 + S r O 
S i O 2+B aO 



21.7 

21.1 
21.0 
21.5 
21.2 
21.0 



67 
69 
68 
67 
70 
70 



[0 0 8 5] 

il^)TWRu-S i O 2 &#.<oWi& t t , Si02hai:Li 20, 

Na2 0, K20, Rb2 0, Cs20, CaO, SrO, B a O V>-f *L**«inr*- * ± 

[0 0 8 6] 

0 7 * 1 OTti^OiW^^S i0 2 +Li 2 0 (b = 0. 05) O^fco 
V>T, ^niatSNRmfOii^to »ta^0. 01^«b0. 2 Of&fflO^ 

SNRm«Lt> £ <bK$f2 Lv^hW^^o Li 2 0^»)^Na2 
O, K2O, Rb 2 O, Cs 2 O, CaO, SrO, BiOtmm^TiH 

[0 0 8 7] 

HI 8 * 1 OTii^^iSntf^S i0 2 +Li 2 0 (a = 0. 05) 
v>T m^^P^^^lfcb t SNRml^HI^to ^k^^<^*;vjfcb )&*0 . 0 1^ 
<bo' 3*>ffiH«5*&\ SNRm7& s |S]±L-C, LwitWofc, Li 2 0 

(7)^f)^Na2 O, K 2 O, Rb 2 0, C s 2 0, CaO, SrO, B a O fc^ffl 

[0 0 8 8] 

ifcfc. ^l^TSfei^OrlWWS i O2 + L i 2 O^Kov>T, f& 1 OTtflJl 

miE# 2004-3099904 
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£Ta Ni-40at%Ta, **v»ttN i - 3 0 a t%NbCf Itx., IS 2 <7)T^fe 
JgORuOftfcOK. Rh, P t, Pd, I r, fc&v>}±T i Mt^^Mti, ffl 

a = 0. 05, b = 0. 0 5<Z>S^fcov>T^SNRm'lit*3fc8te35'*"o 

[0 0 8 91 
[*8l 





ffth X P M!i /fir _ J_ 


SNRm (dB) 


T a 


T^n C; i O 9 — T 1 2 O 


21.6 


T a 


r> xZ q : /~\ o T ; O O 1 

K. 11 - O 1 U Z i 6 \-s 


21.4 


T a 1 


Pf <^ i O 9 — T i 2 O 


21.0 


1 T a 1 


TP H o i o 9 — T i 2 O f 


21.0 


la 


T r Q j AO - T i 20 I 


20.8 


T a 


T i Q i 0 9 T i 9 O 


20.7 


N i T a 


o t , Q i O 9 T i 9 O 1 


21.8 


1 N i T a 


t?Vi Q i O 9 — T i 9 O ! 


21.6 


N l T a 


, r> f Q i O 9 — T i 9 O 


1 21.0 




P d-S i O 2 — L i 2 O 1 


| 21.1 


NiTa 


Ir-SiQ2-Li2Q 


[20.9 


NiTa 


Ti-SiQ2-Li2Q 


20.9 


NiNb 


Ru-S i Q2-L i 2 (5 


21.9 


NiNb 


Rh-S i 02-L i 2 O 


[21.7 


NiNb 


P t-S i O 2 -L i 2 Q 


21.3 


NiNb 


P d-S i O 2 -L i 2 O 


T2O 


NiNb 


I r-S i O 2 -L i 2 O 


21.0 1 


1 N i Nb 


| T i -S iQ2-L i 2Q 


1 20.7 



[0 0 9 0] , . 

n*0«H5»i, il«Til!ii^»WfcU-CLi2 0»*li:**Na20 1 K2 
0. Rb 2 0, Cs 2 0, CaO, SrO, B a 0 Z®<kK&\,*X t> m<omfo 

<^L i \ OOftbD^ Na 2 0, K2O, RbaO, Cs 2 0, CaO, SrO, *>^> 
[0 0 9 1 ] 

9 ^Va>*OTi&JS^a^*^"*"*?8^ffift^*^*t- fFffifit/wo «S:a = 0 
0 5, b = 0. 0 5 <D^s%\,z-D^X(D S N Rm{il^^9 ^tf1~o 
[0 0 9 2] 
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[*9] 

T a 



T a 
T a 
T a 
N_ 
N 
N 
N 
N 
N_ 

N 
N 



T a 



T a 
T a 



N 



Nb 



N 
N 



Nb 
N b 



N 



Nb 



N 
N 
N 
N 



Nb 
Nb 
Nb 
Nb 



jj 2 <pt*&: 
p t 



Pd 
I r 
T i 
P t 
Pd 
I r 
T i 



P t 
P d 
I r 
T i 
P t 
P d 



I r 
T i 



P t 



P d 
I r 



T i 



P t 
P d 
I r 
T i 



% 1 (PT*fe, 
Ru-Si02-Li20 



S NRm (d B) 
22.0 



Ru-SiQ2-Li2Q I 21.8 

Ru-SiQ2-Li2Q 21 .6 

Ru-Si02-Ii2Q 21.6 

Ru-Si02-Li2Q 21.6 

Ru-SiQ2-Li2Q 21.7 

Ru-SiQ2-Li2Q 21.6 

Ru-Si02-Li20 I 21.5 



Ru-SiQ2 
Rii-Si02 
Ru-SiQ2 
Ru-SiQ2 
Ru-SiQ2 
Ru-Si02 



Li2Q 
Li2Q 
Li2Q 
Li2Q 
Li2Q 
•Li20 



22.1 
22.1 
21.9 
21.8 



21.7 
21.9 



Ru-SiQ2-LA20 I 21.9 
Ru-Si02-U20 121.9 



Ru-SiQ2-Li2Q 1 22.2 
Ru-SiQ2-Li2Q 22.0 
Ru-SiO2-Li20 I 21.8 



Ru-Si02-Li20 21.9 



Ru-SiQ2-Li2Q 
Ru-SiQ2-Li2Q 
Ru-SiQ2-Li2Q 
Ru-Si02-U20 



21.8 
21.8 
21.6 
21.5 



[0 0 9 3] 

mm.om^nt> % 1 ^ymm^mwumt t-cc r % o 3 , Tio 2 , tioml 

L i 2 0<Dftt>*)\z % Na 2 0, K 2 0, Rb 2 0, Cs 2 0, CaO, SrO, &&v* 
[0 0 9 4] 

[0 0 9 5] 

[@2] sia«5!CBB»<ftfl i: ^# 2 mmis *7Fi-win h-c* * <> 

[IU3 ] ^^tc#^SS^ffi^« w -^*-^^^ 7,:: ^ I2, " c * >;50 
[04] 1 OiWWit SNRmfcOHffcfczF-r^^-efcSo 

miE# 2004-3099904 
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o 
o 



<fe & o ..... . 

[@6] 2 <^>»*t^inS t SNRmttOH«^t^7 7T?*4 

[0 7] MWa^Jp^fl-Rtni^SNRm^ioHlfttTrJi-^^^-c** 

[H8] HJfefll 3 <om IJUttft* <T> L i 2 OiMtSNRmtW|i#^f^7 7T 

1 l-"*«, 6 1 2 13,1 1 5-SS[«EttS (Sit»$csa»* 

) 1 10.2 o -mmm^mmmft. 60 • • • m«*cb«*«^ 6 1 

■ • -ttM^ 6 2 6 3-*t?> K**-*, 64- • •«^'-'t f > 6 

5 . . . ✓v-y KT^fai-^, 66 • • • H^iliU 6 7-*'^n^ >l/*-*, 6 8 

K7>7*B» 



• • » 
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[HI] 




ffigE# 2004-3099904 
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